ing was done using one-way ANOVA followed by Scheffe's test (P<0.05) to identify significant differences between variables in this study.
As for the analysis of the fracture face of each interdental brush, it was done using scanning electron microscopy (SEM) to determine the fracture mode.
RESULTS

Fracture resistance
Fracture resistance is the ability of the interdental brush to withstand bending and loading stress.
Individual results for cyclic fatigue are displayed in Fig.  3 . The value of S-ss was the lowest, while that of Dm was the highest.
Ten interdental brushes were compared for fracture resistance (in terms of the number of rotational cycles at fracture).
The specimens, when ranked in decreasing order of the number of cycles at which fracture occurred, were D-m, D-ss, B-ss, B-m>P-m, P-ss, I-ss, I-m, S-m, S-ss (P<0.01).
The values of Group A (D-m, D-ss, B-ss, B-m) showed no significant differences between any two of them, nor did those of Group B (P-ss, P-m, Iss, I-m, S-ss, S-m).
In this study, Group B brush stems fractured at a lower cycle number than those of Group A. Thus, Group A stems had significantly better fracture resistance than those of Group B. In the same vein, the stems of Group B brushes (L-type interdental brushes) had a significantly shorter life expectancy.
Fracture mode Fig. 4 shows the appearance of typical fractured surfaces after the stem durability test. As revealed by SEM, dimples -which are a feature of ductile frac- ture -were observed as crater-like formations on the face of each wire in all cases.
No differences were found for the interdental brushes with respect to the effect of size or brand of commercial samples on dynamic fracture.
DISCUSSION
Effective plaque control, particularly the removal of interproximal plaque, is essential for preventing periodontal diseases and reducing interproximal caries. Unfortunately, plain tooth brushing is relatively ineffective at removing interproximal plaque. When the interdental space is small and completely occupied by gingival papilla, flossing can be considered as the method of choice. For larger interdental spaces, especially where there is gingival recession and the root is exposed, dental floss is not recommended.
Instead, the use of an interdental brush is more appropriate.
Many different interdental brushes are currently on the market.
Interdental brushes have been evaluated for effectiveness in interproximal plaque removal8-11). However, limited information about these brushes themselves, such as their physical properties, is available for the brush user or the oral health care provider12,13) It would thus be helpful to both the clinician and user alike if more physical data were available.
The results of in vitro studies should be compared with those of clinical trials to ascertain their accuracy and reliability in predicting the behavior of interdental brushes in vivo. Interdental brushes can undergo fracture without any visible signs of previous, permanent deformation.
Cyclic fatigue plays an important part in this process, and there is a clear need to develop a clinically acceptable test protocol to assess, and to define the standards of, fracture resistance of interden tal brushes.
This study investigated the cyclic fatigue life of the stem of ten kinds of interdental brush. The analysis -based on fracture resistance to a bending and loading stress in the interdental brush stempresented here showed the importance of the mechanical characteristics of the stainless steel wire and the resin joint of stem wire reinforcing the interdental brush stem. As evidenced by SEM, failure of the stainless steel wires was solely of a ductile nature.
The micrographs showed a macroscopically smooth fracture face with crater-microvoid formations visible at higher magnification (Fig. 4) . The soft resin (polyethylene) joint of Group A brushes showed better properties under repeated-stress situations than the hard resin joint material (polystyrene or polypropylene) of Group B brushes.
Based on the results of this study, the theoretical deduction was that L-type design and hard resin joint would reduce the life span of interdental brushes. Indeed, the stems of L-type, hard resin joint brushes were 
